. SdeC was incubated with ε-NAD and (A) K48-linked or (B) M1-linked Ub tetramers for the indicated times at 37°C, reactions were fractionated by SDS-PAGE, and assayed for altered migration and ADPr of Ub, by silver staining and immunoblotting. Lanes; WT: WT SdeC; E859A: ART mutant.
Strain

Genotype
Description Reference Lp02 (WT) Philadelphia 1, thyA rpsL hsdR Wild type Lp03 Lp02 dotA03 Translocation deficient 
Δceg9
Lp02 Δceg9 (Haenssler et al., 2015) Pentuple Lp02 Δlpg1603-lpg1686, Δlpg1104-lpg1128, lpg1136--lpg1169, Δlpg1933-lpg1999Δlpg2369-lpg2465, Δlpg2508- 
DH5α
DH5α λpir (Kolter et al., 1978) MT607 pRK600 (Finan et al., 1986) 
Description
SdeC flanking primer with attB1
SdeC flanking primer with attB2
SdeB flanking primer with attB1
SdeB flanking primer with attB2
SdeA flanking primer with attB1
SdeA flanking primer with attB2
SdeC -pQE-80L Rtn4-APEX2-GFP-F Rtn4-APEX2-GFP-R
Plasmids Reference
Transfection screen See Table S1 pQE-80L Qiagen This study (Haenssler et al., 2015) pcDNA3 APEX2-NES pRtn4b-APEX2-GFP This study pSR47-P ahpC ::lux pSR47s (Merriam et al., 1997) pJB2199 pJB908 (Sexton et al., 2004) pJB908 PolyHis/c-myc-attB1-sdeA R766A -attB2
pJB908 PolyHis/c-myc-attB1-sdeC R763A -attB2 peGFP-N1 rtn4b::APEX2::GFP pSR47 containing P. luminescens lux operon oriTRP4 oriR6K kan sacB SR47S ΔsdeC-sdeA (contains region flanking sdeA and sdeC)
pJB908 PolyHis/c-myc-attB1-sdeB WT -attB2
pJB908 PolyHis/c-myc-attB1-attB2
pJB908 PolyHis/c-myc-attB1-sdeC WT -attB2
pJB908 PolyHis/c-myc-attB1-sdeC H286A -attB2 
Transfection Vector
Supplemental Movie Legends.
Movie S1. Related to Fig. 1J . Rapid Rtn4b rearrangement in response to L. pneumophila. Cos7 cells harboring GFP-Rtn4b were challenged with L. pneumophila LP02(mCherry) at 37 o C, 5% CO 2 in a temperature and environmentally controlled chamber, and immediately imaged at ~four frames/min. Displayed are 10 min (40 images) from the video.
Movie S2. Related to Fig. 1K Lack of Rtn4b rearrangement in response to L. pneumophila lacking Sde family members. Cos7 cells harboring GFP-Rtn4b were challenged with L. pneumophila ΔsdeA-C(mCherry) at 37 o C, 5% CO 2 in a temperature and environmentally controlled chamber, and immediately imaged at four frames/min. Displayed are 10 min (40 images) from the video.
Supplemental Experimental Procedures
Bacterial Culture and Media. L. pneumophila derivatives used in this study were derived from Legionella pneumophila Philadelphia-1 . L. pneumophila was propagated on charcoal-N-(2-acetamido)-2-aminoethanesulfonic acid (ACES)-yeast extract plates, with or without thymidine as needed (CYE/T) and in ACES-yeast extract broth (AYE/T) (Feeley et al., 1979) . Plasmids were introduced by electroporation (Berger et al., 1994) or by mating with E. coli Tra + helper strain RK600 (Swanson and Isberg, 1996) . Luminescent L. pneumophila was constructed using the PahpC::luxCDABE construction as described , Ensminger et al., 2012 . Strains harboring the pGFP Cm R or pmCherry Cm R isopropyl-β-D-thiogalactopyranoside (IPTG)-inducible plasmids were cultured with 5µg/mL Cm, 0.1mg/mL thymidine, and 1mM IPTG during growth in broth. L. pneumophila ΔsdeC-A in-frame deletion mutant was generated using a derivative of the suicide vector pSR47S as previously described . The Δsde deletion (JV6113), which lacks sdeC, sdeB-sdeA, and sidE was previously described . Individual plasmid encoded Sde members were expressed in L. pneumophila in trans without IPTG induction from pJB908 modified to be Gateway (Invitrogen) cloning compatible with an N-terminal PolyHistidine tag (T. O'Connor, Johns Hopkins School of Medicine). The Gateway compatible pJB908 was further modified to add an N-terminal c-myc epitope tag for double epitope tag protein expression and cloning of sde genes was done per manufacturer's instructions (ThermoFisher). QuikChange site directed mutagenesis, as described by Stratagene, was used to generate point mutations in sde genes. The Rtn4b-GFP and Rtn4b-APEX2-GFP fusions were placed under Speckle promoter control in the plasmids pGFP-N1 and pcDNA3.0 respectively (Barisic et al., 2012 , Lam et al., 2015 . For challenge of mammalian cells, L. pneumophila strains were grown overnight to post-exponential phase (OD 600 3.5-4.5) to a predominantly motile state as described previously (Heidtman et al., 2009) . Strain derivations, primers, and plasmids utilized in this study are described in Table S1 .
Antibodies and chemicals. Antibodies and chemicals were purchased from the following sources, and used at the following concentrations. Rat α-L. pneumophila (raised as polyclonal serum) was used at 1:5,000, while α-Rtn4 used for immunofluorescence was purchased from Lifespan Biosciences (LS-B6516, 1:500) and was detected with α-rat IgG Alexa Flour 594 (1:500) and goat α-rabbit Alexa Fluor 488 (1:500) (Jackson Laboratories). Hoescht 33342 was purchased from Life Technologies (1:10,000). For crosslinking to resin, α-Rtn4 was purchased from Santa Cruz Biotechnology (Nogo N-18, sc-11027). Monoclonal mouse α-HA-probe (F-7; 1:500), α-ethenoadenosine (α-εAdo; 1G4; 1:500), α-Ub (P4D1, 1:500), and α-GST (Z-5; 1:500-1000) antibodies were purchased from Santa Cruz Biotechology. α-GFP antibody was purchased from Life Technologies (A11122, rabbit, 1:2,000). The monoclonal PolyHisitidine antibody was purchased from Sigma (HIS-1; 1:2,000). ECL-Plus Western blotting reagent (Pierce) was used for chemiluminescent detection. Silver staining was performed using SilverQuest reagent (Invitrogen). MG132 was from Calbiochem. Purified GST-Rtn4 was purchased from MRCPPU (https://mrcppureagents.dundee.ac.uk/reagent-catalogues). Purified recombinant human ubiquitin, ubiquitin tetramers, HAubiquitin, PolyHistidine-ubiquitin were purchased from Boston Biochem (R&D systems).
Eukaryotic Cell Culture. Bone marrow-derived macrophages (BMDMs) were isolated from femurs and tibias of female A/J mice as previously described (Auerbuch et al., 2009 ) and frozen in fetal bovine serum (FBS) with 10% dimethyl sulfoxide (DMSO). Cells were plated the day before infection in RPMI 1640 (Gibco) supplemented with 10% FBS and 2 mM glutamine at 37°C with 5% CO2. HeLa, HEK293T, Cos1, Cos7 obtained from ATCC were cultivated in Dulbecco modified Eagle medium (Gibco) supplemented with 10% heat-inactivated (FBS, Invitrogen) (vol/vol), 100U/ml of penicillinstreptomycin (Gibco) at 37°C with 5% CO2. Animal protocols were approved by the Institutional Animal Care and Use Committee of Tufts University.
Immunofluorescence of Rtn4-LCV Colocalization. BMDMs were plated on glass coverslips at 2x10 5 /well in 24-well plates. Cells were challenged at a multiplicity of infection (MOI) = 1 and plates were centrifuged at 1000 x rpm for 5min. For Rtn4 colocalization assays, BMDMs were challenged for 1hr at 37°C, unless otherwise indicated. Slides were washed three times with PBS to remove non-internalized bacteria, fixed with 4% (wt/vol) paraformaldehyde for 20min at room temperature, and washed 3x with PBS. After blocking with 4% (vol/vol) bovine serum albumin (BSA), cells were permeabilized with 1% (vol/vol) TritonX-100 (0.1% Tx-100 for Cos7 cells) in PBS for 30min, washed 3x in PBS, blocked with 4% BSA. Cells were then stained with α-L. pneumophila rat or rabbit serum (1:5,000) and α-Rtn4 (Lifespan Biosciences, LS-B6516, 1:500) or α-polyubiquitin (FK1, company, 1:250) for 1hr and detected with donkey α-rat IgG Alexa Flour 594 (1:500) and goat α-rabbit Alexa Fluor 488 (1:500) (Jackson Laboratories). Hoescht 33342 (Life Technologies, 1:10,0000) was used to label DNA. The Rtn4/ubiquitin positive L. pneumophila vacuoles were determined for 50 cells/coverslip by immunofluorescence microscopy. Representative images were taken using Zeiss and Nikon fluorescence microscopes, and contrast and brightness were adjusted afterward in Photoshop, using linear corrections (Adobe).
